Among various commercial processes available for separating carbon dioxide (CO2) from gas mixtures, chemical absorption of CO2 into aqueous amine solutions is the most common technology. However, the energy penalty and the costs represent an issue of concern [1]. The amine scrubbing processes absorb CO2 from flue gases and release it upon heating in a stripper. The regeneration of the absorbent is an endothermic process and requires most of the energy needed. This is ultimately related to the exothermic CO2 absorption [2] . Chemical absorption involves one or more reversible reactions between CO2 and the aqueous amine solutions. Tertiary amines act as bases accepting a proton to form (bi)carbonates, whereas primary and secondary amines can act as both bases and nucleophiles to form (bi)carbonates and carbamates [3] . Primary and secondary amines typically show reaction rates higher than tertiary amines, but the reaction with CO2 is more exothermic. In order to improve the efficiency of the CO2 absorption process, aqueous mixed amine solvents are of great interest as they offer the possibility of combining the best characteristics of the two or more single amines [4, 5] . Phase change solvents are a new class of blended amine solvents. They feature the formation of two phases upon CO2 loading and a potential of reducing the regeneration energy [1, 6] . Under certain conditions when loaded with CO2, the aqueous system composed of 3-(Methylamino)propylamine (MAPA) and 2-(Diethylamino)ethanol (DEEA) (Figure 1) forms two liquid phases, one rich and one lean in CO2. Because of its high cyclic capacity, high CO2 pressure during stripping, high equilibrium temperature sensitivity and relatively high reaction rate, this solvent system is a promising absorbent for CO2 capture [7] . Although a lot of data on MAPA, DEEA and their mixture are available in the literature [7] [8] [9] [10] , experimental insights at molecular level on the properties of these molecules are needed to support the development of even better systems.
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Nuclear Magnetic Resonance (NMR) is a non-invasive analytical method that allows direct measurements of specific nuclei of species. Depending on the type of NMR experiments, interpretation of NMR data gives information on chemical structure and dynamics of the molecules and, with some care, quantitative analyses are also possible. Several NMR studies on amine-CO2-H2O systems have been reported [11] and, recently, speciation of CO2 loaded aqueous MAPA and DEEA, as both single amines and in blend, were also carried out [12] . In the present work, by means of NMR spectroscopy, MAPA is studied in combination with various tertiary amines, which mainly differ from DEEA in the length and structure of their alkyl chains or in the number of hydroxyl functions (Figure 2 ). The aim of the work is to investigate the mechanism of reaction underlying the process of chemical absorption of CO2 by aqueous MAPA in blend with DEEA and other tertiary amines. In particular, the influence of the tertiary amines on the formation of bicarbonate and of MAPA carbamates is explored, together with the effect on the absorption capacity. After CO2 absorption experiments, the solutions at equilibrium are systematically analyzed by NMR spectroscopy. Quantitative 13 C NMR experiments are performed to calculate the concentration of the species in solution, whereas structural and chemical characterizations are carried out by means of qualitative 1D and 2D NMR experiments. Speciation analyses will be presented and hypotheses on the mechanism of the reactions between aqueous MAPA, tertiary amines and CO2 will be formulated.
